Apoptosis and proliferation of mesangial cells isolated from kidneys undergoing compensatory growth following contralateral nephrectomy: role of the renin-angiotensin system.
Contralateral nephrectomy stimulates compensatory growth of the remaining kidney. Intensive growth is frequently associated with increased apoptosis. The proliferation and apoptosis of cultured rat mesangial cells isolated from the remaining kidney following contralateral nephrectomy were evaluated. The involvement of the renin-angiotensin system was concomitantly assessed. Apoptosis was assessed by TUNEL assay and hematoxylin staining, proliferation by (3)H-thymidine incorporation, angiotensin-II (A-II) production by RIA, bradykinin synthesis by specific EIA, and AT-1/AT-2 receptor mRNA expression by RT-PCR.( 125)I-A-II labeling was applied for AT-1/AT-2 receptor density evaluation. Apoptosis of unstimulated control cultures progressively increased from a baseline of 2.02+/-0.55% to 8.3+/-1.19% in 30-min and 12.8+/-4.11% in 24-h cultures (p<0.0001 in each comparison), accompanied by augmented cell proliferation and both could be abolished by captopril treatment. Endogenous A-II synthesis was increased in postnephrectomy cultures. Exogenous A-II enhanced apoptosis of control, but not of postnephrectomy cells. Bradykinin synthesis was elevated in cultures treated with captopril, but not with losartan or PD123319. AT-1 mRNA was increased 24 h following nephrectomy. Total A-II receptor density was decreased 30 min and 24 h following nephrectomy, while blockade of AT-1/AT-2 receptors was ineffective. 1. Contralateral nephrectomy stimulates apoptosis and proliferation of mesangial cells in the remaining kidney via increased endogenous A-II. 2. The mechanism by which A-II triggers apoptosis and proliferation of mesangial cells is not related to the AT-1/AT-2 receptor pathway. 3. The effects of angiotensin-II can be abolished by ACE inhibition and are, at least in part, mediated via bradykinin activity.